Searching PAJ 



1/2 v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 09-22391 2 

(43)Date of publication of application : 26.08.1 997 



r " ■■ - ...... 

(51)lnt.CI. 




HOIQ 1/27 
HOIQ 1/24 
HOIQ 13/08 




(21 Application number 


08-028293 


(71)Applicant 


MATSUSHITA ELECTRIC WORKS 








LTD 


(22)Date of filing : 


15.02.1996 


(72)lnventor : 


MAEDA YUTAKA 








FURUTA TAKASHI 




(54) ANTENNA UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a shielding 
property without the need of soldering the entire length 
of the opening end edge of a shield case. 
SOLUTION: For this antenna unit, a conductor layer 2 
for grounding is provided on one surface of an amplifier 
plate 1 and an amplifier circuit 3 is provided on the other 
surface of the amplifier plate 1. An antenna element 4 is 
attached to one surface of the amplifier plate 1 and a 
box-like shield case 5 whose one surface is opened is 
attached to the other surface of the amplifier plate 3 
covering the amplifier circuit 3 inside the opening part. 
The conductor layer 6 for shielding is formed at the 
peripheral edge part of the other surface of the amplifier 
plate 1 and the entire length of the opening end edge of 
the shield case 5 is made to face the conductor layer 6 
for shielding. In this case, the continuous length of a part 
where a clearance is generated between the opening end 
edge of the shield case 5 and the conductor layer 6 for 
shielding is turned to the length equal to or less than 1/4 
of the wavelength of a reception frequency. Electromagnetic waves generated from the amplifier 
circuit 3 are prevented from leaking from the clearance between the opening end edge of the 
shield case 5 and the conductor layer 6 for shielding. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While preparing the conductor layer for glands in one one side of an amplifier board, an 
amplifier circuit is established in one side of another side of an amplifier board. Attach an 
antenna element in above-mentioned one one side of an amplifier board, and in the opening, 
cover an amplifier circuit and the box-like shielding case in which the whole surface carries out 
opening is attached at one side of above-mentioned another side of an amplifier board. While 
forming the conductor layer for a shield in the periphery section of one side of above-mentioned 
another side of an amplifier board, the overall length of the opening edge of a shielding case is 
made to counter the conductor layer for a shield. The antenna unit characterized by growing into 
it as the length by which the portion which the crevice has produced continued between the 
opening edge of a shielding case and the conductor layer for a shield turns into the 1/4 or less 
length of the wavelength of received frequency. 

[Claim 2] The antenna unit according to claim 1 characterized by preparing a mounting hole in 
two or more places of an amplifier board corresponding to the piece of a foot while two or more 
project in the opening edge of a shielding case and preparing the piece of a foot in it or less [ of 
the wavelength of received frequency ] at intervals of 1/4, inserting the piece of a foot in each 
mounting hole, soldering to it, and growing into it. 

[Claim 3] The antenna unit according to claim 1 or 2 characterized by making it flow through the 
conductor layer for glands of one one side of an amplifier board, and the conductor layer for a 
shield of one side of another side through each through hole, and changing while preparing many 
through holes in an amplifier board along the line top which counters the opening edge of a 
shielding case. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the antenna unit used in 

order to attach in mobiles, such as vehicles, and to receive a GPS signal. 

[0002] 

[Description of the Prior Art] As antenna equipment used in order to receive the GPS signal 
transmitted from the communication satellite for GPS (Global Positioning System), the thing of 
structure as shown in drawing 7 by these people is offered in Japanese Patent Application No. 
No. 327721 [ seven to ] etc. (this antenna equipment is not well-known at the application time of 
this application). 

[0003] This antenna equipment is assembled by producing an antenna unit A and holding this 
antenna unit A between an arm top cover 14 and a discharge ring 15 by attaching a shielding 
case 5 in one side of another side of the amplifier board 1 while attaching an antenna element 4 
in one one side of the amplifier board 1 formed of a printed wired board. The packing material by 
which 16 is attached between an arm top cover 14 and a discharge ring 15 in drawing 7 f the 
signal cable by which 17 is connected to the amplifier board 1, and 18 are magnets attached in 
the inferior surface of tongue of a discharge ring 15. 

[0004] Have formed the conductor layer for glands ( drawing 7 illustration ellipsis) in one one 
side (upper surface) of the amplifier board 1 , and it is made to be formed in the gland of an 
antenna element 4 by this conductor layer for glands, and the amplifier circuit ( drawing 7 
illustration ellipsis) which amplifies a received electric wave is established in one side (inferior 
surface of tongue) of another side of the amplifier board 1. In order to prevent the 
electromagnetic wave which comes from an amplifier circuit returning, and affecting the receiving 
performance by the antenna element 4, a shielding case 5 covers an amplifier circuit and is 
attached in the inferior surface of tongue of the amplifier board 1 so that the electromagnetic 
wave which comes out from an amplifier circuit may be shielded. 
[0005] 

[Problem(s) to be Solved by the Invention] And although the amplifier circuit can be shielded by 
having formed the conductor layer for a shield (drawing 7 illustration ellipsis) in the periphery 
section of the inferior surface of tongue of an amplifier board by copper foil etc., and sticking the 
opening edge of the upper surface of a shielding case 5 to this conductor layer for a shield 
Sticking the opening edge of a shielding case 5 to the conductor layer for a shield of the 
amplifier board 1 had the problem that it was difficult and there was a possibility of an 
electromagnetic wave leaking and returning from the crevice between the opening edge of a 
shielding case 5 and the conductor layer for a shield of the amplifier board 1 . For this reason, 
although covering an overall length and soldering the opening edge of a shielding case 5 to it at 
the conductor layer for a shield of the amplifier board 1 was considered, it was what becomes a 
problem on the time and effort of assembly work to solder the overall length of the opening edge 
of a shielding case 5. 

[0006] this invention is made in view of the above-mentioned point, and it aims at offering the 
antenna equipment which does not need to solder the overall length of the opening edge of a 
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shielding case, and can raise shield nature. 
[0007] 

[Means for Solving the Problem] The antenna unit concerning this invention establishes the 
amplifier circuit 3 in one side of another side of the amplifier board 1 while forming the conductor 
layer 2 for glands in one one side of the amplifier board 1. Attach an antenna element 4 in 
above-mentioned one one side of the amplifier board 1 , and in the opening, cover the amplifier 
circuit 3 and the box-like shielding case 5 in which the whole surface carries out opening is 
attached at one side of above-mentioned another side of the amplifier board 1. While forming the 
conductor layer 6 for a shield in the periphery section of one side of above-mentioned another 
side of the amplifier board 1 , the overall length of the opening edge of a shielding case 5 is made 
to counter the conductor layer 6 for a shield. It is characterized by growing into it, as the length 
by which the portion which the crevice has produced continued between the opening edge of a 
shielding case 5 and the conductor layer 6 for a shield turns into the 1 /4 or less length of the 
wavelength of received frequency. 

[0008] Moreover, while-two or more invention concerning a claim 2 projects the piece 7 of a foot 
in the opening edge of a shielding case 5 or less [ of the wavelength of received frequency ] at 
intervals of 1/4 and preparing, corresponding to the piece 7 of a foot, a mounting hole 8 is 
formed in two or more places of the amplifier board 1 , the piece 7 of a foot is inserted in each 
mounting hole 8, and it is characterized by attaching, carrying out and changing solder 10. 
Moreover, invention concerning a claim 3 is characterized by making it flow through the 
conductor layer 2 for glands of one one side of the amplifier board 1 , and the conductor layer 6 
for a shield of one side of another side through each through hole 9, and changing while it forms 
many through holes 9 in the amplifier board 1 along the line top which counters the opening edge 
of a shielding case 5. 
[0009] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
The amplifier board 1 carries out print processing of the laminate which stuck metallic foils, such 
as copper foil, on both sides, and it is formed as a printed wired board, and as shown in drawing 1 
(b), the grand conductor layer 2 which consists of an entire metallic foil mostly is provided in one 
one side (upper surface) of the amplifier board 1 . Moreover, the amplifier circuit 3 formed by 
etching processing of a metallic foil is established in the center section of one side (inferior 
surface of tongue) of another side of the amplifier board 1. The amplifier circuit 3 is for 
amplifying the electric wave received by the antenna element 4, and the electron and the 
electrical part 21 which makes a part of amplifier circuit 3 are mounted in the amplifier circuit 3. 
Moreover, it leaves a metallic foil to the overall length of the periphery section of the inferior 
surface of tongue of the amplifier board 1 , and the conductor layer 6 for a shield is provided so 
that this amplifier circuit 3 may be surrounded. 

[0010] Moreover, an antenna element 4 forms the grand layer 26 of a metallic foil all over the 
simultaneously of the inferior surface of tongue of a dielectric 20, and has formed it as a flat 
antenna while it forms the patch element 1 9 of a metallic foil in the upper surface of the 
dielectric 20 which consists of a ceramic of a square tabular etc. The above-mentioned amplifier 
board 1 is formed in the somewhat larger square than an antenna element 4, and it can form the 
antenna unit A as shown in drawing 1 (a) and (b) by attaching a shielding case 5 in the inferior 
surface of tongue of the amplifier board 1 while it sticks the grand layer 26 to the conductor 
layer 2 for glands and attaches an antenna element 4 in the upper surface of the amplifier board 
1. In fixing an antenna element 4 to the amplifier board 1, it can carry out by soldering the 
electric supply pin 22 which it let pass, for example to the antenna element 4 to the electric 
supply section of the amplifier circuit 3 of the amplifier board 1 . 

[001 1] The shielding case 5 is formed in boxHike [ in which bends a metal plate and the whole 
surface carries out opening ], and as shown in drawing 3 , it is formed by crooking and preparing 
piece of side plate 5b in four sides of rectangular piece of substrate 5a, respectively. And in the 
opening edge of a shielding case 5, the piece 7 of a foot has protruded on three pieces of edges 
among this piece of four pieces of side plates 5b. Each piece 7 of a foot forms the stop tongue- 
shaped piece 23 in the unilateral at a nose of cam, and is formed in it. It is prepared in four 
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corners of a shielding case 5, and the piece 7 of a foot is interval L1 -L4 between the bases of 
the piece 7 of ********. It has formed so that it may become a size with the wavelength 
(lambda) of received frequency respectively shorter than 1/4 wave (lambda/4). For example, 
when received frequency is 1575MHz (lambda= 190.4mm), it is interval L1 -L4 between the bases 
of the piece 7 of ********. It has set up so that it may be set to lambda / 4= 47.6mm or less. 
[0012] On the other hand, as shown in drawin g 2 , in the part in which the conductor layer 6 for 
a shield was formed, the mounting hole 8 is drilled in the periphery of four corners of the 
amplifier board 1 corresponding to the above-mentioned piece 7 of a foot of a shielding case 5. 
And in attaching the above-mentioned shielding case 5 in the inferior surface of tongue of this 
amplifier board 1, as shown in drawing 1 (a), each piece 7 of a foot of a shielding case 5 can be 
inserted in the mounting hole 8 of the amplifier board 1 , and the piece 7 of a foot can be 
performed to the grand conductor layer 2 and the shield conductor layer 6 of an opening edge of 
a mounting hole 8 by attaching and carrying out solder 10. Thus, the conductor layer 6 for a 
shield of the amplifier board 1 can be made to be able to flow through a shielding case 5 through 
solder 10, and the piece 7 of a foot can be made to flow through the conductor layer 6 for a 
shield, and the conductor layer 2 for glands through the piece 7 of a foot further solder 10, while 
being able to attach a shielding case 5 in the amplifier board 1 by attaching and carrying out. 
Moreover, the notch 24 is formed in piece of side plate of one side 5b of a shielding case 5, and 
the signal cable 1 7 which let this notch 24 pass is connected to the amplifier circuit 3 of the 
amplifier board 1 . 

[0013] An antenna unit A can be formed by attaching an antenna element 4 and a shielding case 
5 in the upper surface and the undersurface of the amplifier board 1 as mentioned above, 
respectively. The piece 7 of a foot which is in this antenna unit A and was prepared at the 
interval shorter than 1/4lambda of the wavelength lambda of received frequency solder 10 and 
since it is made to attach a shielding case 5 in the amplifier board 1 by attached and carrying out 
Each piece 7 of a foot is stuck to the conductor layer 6 for a shield of the amplifier board 1 by 
solder 10 attachment, and even if a crevice is between the noses of cam of piece of side plate 
5b and the conductor layers 6 for a shield which are the opening edge of a shielding case 5, the 
length which this crevice follows has become below 1/4lambda. 

[001 4] When making it the length which the crevice between the opening edge of a shielding case 
5 and the conductor layer 6 for a shield follows in this way in this invention become below 
1/4lambda It can prevent the electromagnetic wave generated from the amplifier circuit 3 leaking 
from the crevice between the opening edge of a shielding case 5, and the conductor layer 6 for a 
shield of the amplifier board 1. It can prevent that the receiving performance by the antenna 
element 4 has a bad influence done by feedback of this leaked electromagnetic wave, and the 
stable antenna gain can be obtained. Incidentally drawing 4 (a) by using the shielding case 5 
which has not formed the piece 7 of a foot in producing an antenna unit A using the shielding 
case 5 of the size of drawing 3 It is what shows the frequency characteristic of antenna gain 
(antenna gain) when the length which the crevice produced between the opening edge of a 
shielding case 5 and the conductor layer 6 for a shield of the amplifier board 1 follows is set to 
54mm (it sets to 1575MHz of received frequencies, and is 1/3.5lambda). By using the shielding 
case 5 which formed the piece 7 of a foot, drawing 4 (b) The frequency characteristic of antenna 
gain when the interval of the length 7 which the crevice produced between the opening edge of a 
shielding case 5 and the conductor layer 6 for a shield of the amplifier board 1 follows, i.e., the 
piece of ********, is set to 24mm (it sets to 1575MHz of received frequencies, and is 
1/8lambda) is shown. Thus, by making into below 1/4lambda length which the crevice produced 
between the opening edge of a shielding case 5 and the conductor layer 6 for a shield of the 
amplifier board 1 follows, the antenna gain which prevented the leak of an electromagnetic wave 
and was stabilized can be obtained. The numeric value 1 /this 4lambda is a numeric value which 
is not influenced by the structure of an antenna unit A, a configuration, a size, the quality of the 
material, etc., and, needless to say, the minimum is zero. 

[0015] In addition, the shielding case 5 of drawing 3 is the width of face W1 of a long side. 
29.7mm and width of face W2 of a shorter side It is 26.7mm and length which the crevice 
produced between the opening edge of a shielding case 5 and the conductor layer 6 for a shield 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



03/05/26 



i 



4/5 ^— v 



of the amplifier board 1 follows can be certainly made into below 1 /4lambda by forming the piece 
7 of a foot in four places of a shielding case 5. Therefore, the part of soldering turns into only 
four places and the workability of an assembly becomes good. 

[0016] Drawing 5 shows the mode of other operations of this invention, and many through holes 
9 are formed in the amplifier board 1 . It is prepared in one train along the line top which counters 
the opening edge of a shielding case 5, you have formed the deposit in the inner circumference 
of each through hole 9, and it is made for this through hole 9 to make it have flowed through the 
conductor layer 2 for glands of the upper surface of the amplifier board 1 , and the conductor 
layer 6 for a shield at the bottom through each through hole 9. As for each through hole 9, it is 
desirable that a diameter is more than 0.8mmphi, and it is [ the pitch (distance between the 
centers of the ****** through hole 9) of a through hole 9 ] desirable that it is 2.0mm or less. 
The pitch of a through hole 9 is so good that it is small so well (therefore, an upper limit is not 
set up) that the diameter of a through hole 9 is large (therefore, a minimum zero). 
[0017] Thus, by forming a through hole 9 in the amplifier board 1, and making it flow through the 
conductor layer 2 for glands and the conductor layer 6 for a shield of the front reverse side of 
the amplifier board 1 , the conductor layer 6 for a shield can also serve as a gland of an antenna 
element 4 with the conductor layer 2 for glands, the gland of the appearance in the amplifier 
board 1 can be enlarged, and the antenna gain of an antenna element 4 can be raised. The 
antenna unit A using the amplifier board 1 (size of 34x30mm) with which the diameter incidentally 
formed the through hole 9 of 8mmphi in the 2.0mm pitch to the antenna unit A using the amplifier 
board 1 (size of 34x30mm) which does not form a through hole 9 was that in which antenna gain 
carries out improvement in 2.5dBL 

[001 8] Antenna equipment can be assembled and it is made to be secured in the waterproofness 
over an antenna unit A by putting the waterproofing packing material 1 6 between an arm top 
cover 14 and a discharge ring 15 by holding the antenna unit A formed by attaching an antenna 
element 4 and a shielding case 5 in the upper surface and the undersurface of the amplifier 
board 1 as mentioned above, respectively between an arm top cover 1 4 and a discharge ring 1 5 
like drawing 2 or drawing 6 . 
[0019] 

[Effect of the Invention] As mentioned above, this invention establishes an amplifier circuit in 
one side of another side of an amplifier board while preparing the conductor layer for glands in 
one one side of an amplifier board. Attach an antenna element in one one side of an amplifier 
board, and in the opening, cover an amplifier circuit and the box-like shielding case in which the 
whole surface carries out opening is attached at one side of another side of an amplifier board. 
While forming the conductor layer for a shield in the periphery section of one side of another 
side of an amplifier board, the overall length of the opening edge of a shielding case is made to 
counter the conductor layer for a shield. Since it was made for the length by which the portion 
which the crevice has produced continued between the opening edge of a shielding case and the 
conductor layer for a shield to turn into the 1/4 or less length of the wavelength of received 
frequency It can prevent the electromagnetic wave generated from an amplifier circuit leaking 
from the crevice between the opening edge of a shielding case, and the conductor layer for a 
shield. It can prevent not soldering the overall length of the opening edge of a shielding case, 
raising shield nature, and an antenna performance falling by feedback of an electromagnetic 
wave. 

[0020] Moreover,-two or more invention concerning a claim 2 prepares a mounting hole in two or 
more places of an amplifier board corresponding to the piece of a foot while it projects in the 
opening edge of a shielding case and prepares the piece of a foot in it the interval of the 
following of the wavelength of received frequency. Since the piece of a foot is inserted in each 
mounting hole and it was made to solder to it, the opening edge of a shielding case can be stuck 
to the conductor layer for a shield of an amplifier board at least by soldering the piece of a foot 
in the part of the piece of a foot. It is what can become the 1 /4 or less length of the wavelength 
of received frequency certainly about the crevice between the opening edge of a shielding case, 
and the conductor layer for a shield. And it becomes unnecessary to be able to prevent the leak 
of an electromagnetic wave only by soldering in the part of the piece of a foot, and to solder to 
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the overall length between the opening edge of a shielding case, and the conductor layer for a 
shield, and assembly nature improves. 

[0021] Moreover, since it was made to make it flow through the conductor layer for glands of one 
one side of an amplifier board, and the conductor layer for a shield of one side of another side 
through each through hole while invention concerning a claim 3 prepared many through holes in 
the amplifier board along the line top which counters the opening edge of a shielding case The 
conductor layer for a shield can also serve as a gland of an antenna element with the conductor 
layer for glands, the gland of the appearance in an amplifier board can be enlarged, and antenna 
gain can be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] One mode of operation of this invention is shown, (a) is a perspective diagram and 
(b) is a cross section. 

[Drawing 2] It is the decomposition perspective diagram showing the antenna equipment in the 
mode of operation same as the above. 

[Drawing 3 ] The shielding case in the mode of operation same as the above is shown, and, for 
front view and (b) f a left lateral view and (c) are [ (a) / a plan and (e of a right lateral view and 
(d)) ] bottom plan views. 

[Drawing 4] (a) and (b) are graphs which show the frequency characteristic of antenna gain, 
respectively. 

[Drawing 5] It is the perspective diagram showing other modes of operation of this invention. 
[Drawing 6] It is the decomposition perspective diagram showing the antenna equipment in the 
mode of operation same as the above. 

[Drawing 7] It is the decomposition perspective diagram showing the antenna equipment of the 
conventional example. 
[Description of Notations] 

1 Amplifier Board 

2 Conductor Layer for Glands 

3 Amplifier Circuit 

4 Antenna Element 

5 Shielding Case 

6 Conductor Layer for Shield 

7 Piece of Foot 

8 Mounting Hole 

9 Through Hole 

10 Solder 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 5] 
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[Drawing 7] 
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£ £ ft r 6 C £ £ B W £ r * 1 0) T? & * o 

[0007] 

--/hi*. T>3f«1<D-*<Dft-ffilc</^>KfflSM*fi 
2 £Rit£ <h £|C7 1 <0«*0>«-ffllcT > 

£^C0^P^rtlC7>^[5l^3£aoTr>^tel <0± 

Ett^rcott-Biciftijfl-it. r>3fffii co±i5te^coM-ffi 

K>r-X 5 a>Bfln«MSO)±ft £- v-,U KJBWtfl 6 \z*j 
ftS-fr. v-;uK^r-X5 0)BaPffi«tv-;uKffl»»: 

{I^^»(0ag:<0 1 /4tjLT(0g^lCft^^5lCLrfi£ 

[0 0 0 8] *fcS»*a2IZ»*feW(* % v-;UK^r— 

x 5 o>mntttt(^s«nxft(Da[fta) 1 / 4 ktfoPbIH 
■cm* 7 LrRrt* ^r^frT >^tfi 1 <o« 

*«BflcB0fr7lc»i6Lr«i»fl.8ftRlt. #W«fl.8 
i:i)i7jii^t^ffli otti*LTfifcS;:££t$a 

±-rs*o>-e*a 0 *fc»*a3(c«-&*wi*. v-^ 

1 rcx/u— yi*9£*ftRit*££ic#x/u--/t*— 
9£ilLT7>^*£l (D-^ft-Bcoy^V Kffl«H*» 
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[0 0 0 9] 

&CDX&V. HI (b) \Z7*?£5\-J 7 ^'Jfal <D~?5 

;K£7>:/@S§3jb<^(tTfe3o T>^[Hl2S3lir>T- 
X&*>). T>^lEl»3[C(ir>^©^3CO-gl5^^:-rm 

[00 1 O] Ztzs 7>^^m^4l*Egft««0-b^S 

? o mi* b ft asm** 2 o (D±® ic^s^ct)/^ ? ^mi- 

1 9^^(t^t^lCgia«:2 0<7)T®<7)l5(^®(-^JS 
?§<7>y ^ >K12 6 ZWilfX W-ffi 7 ^n-y £ LtM L 

7>Kl2 6SSf^tt7>^ft1 CD±S(CT>^ 

-XS^jft^CtfCcfcoT. 11 (a) (b) /c^ 
f £ 5 £7 J- - 7hA ttm-f 3 C £ rt<T- £ 3 t 

£7 1 0)7 > ^stt 3 (D&mmz^mtt \r? c 
£ iz& o r frft 5 z ^ a<-e£ -So 

[0O1 1] *>-;UK*-X5tt*B«£ttffiLT-ffi 

— XS0mnWzt$l^XZ(D4ft<DM&ft5 b<Do*>3 
K-<0«SlC|»M-7 3&^iftLrfc^o 7 I**«bO)- 

{igiC&itfg-K- 2 3^^ltTff^LTS)^o Kl>t7liv— 

;uK^r-x5(7)4BgP(^^(t^ti^ta)r*fey. 

(A) (7)1/4^ (A/4) J:U^Bt^ftl= 
^^4:5(:«Lrfe^o «ittf*««*»*<l 5 75 
MHz (A=1 90. 4mm) <D£$ % R£ 5 WW - 7 <7> 
SMflOMHlLi ~L4 l£A/4 = 4 7. 6mmWTI: 

[0 0 12] -7a. 7>:/*£l (D4Hffia>lltil::teig2 

r v— ;u K^— x s a)±iBPKr 7 ica* js L x Uttfl, 8 

*»Ltfc5, *LTC<D7>:/fi1 0>Tffil::±Sa<&v 
— ;UK^— X5$3S»r*l::fcfco-Cte* il (a) iz 
TF't £ 5\Z* 7>^ffi1 <Dttlftfl.8(Cv— JU K^T— X5 



<*B2i:v-;UK»i*Ji6IC§ai>t7*¥Bai 0«-(fT4 

izwKiz^m 1 o«-jfr*ci:fz*or. 7>^si 

v-;u K>r— X 5 1 <7> v-;u Kfl)«i*JI 6 ic 

*H10**Lt*lS«ui:A<-e#, *P>lcBlM-7 
^Lt v-;u 6ty7> KJBSftB 2 £ £ 

mmZl£ZZ.£tfX*$&b<DX$>Z>o *fc*>-JUK^— 
X5C0-ifla)fiB«>t5 b(ztt«*»2 4A<l&(*Tfco 
T. C(D«^SB2 4*aLtcfi^-^H ItfT^Zf 
«1 <DT>^lHltt3IC«ttLrft*o 

[00 1 3] ±IH<0cfc5lcLrr>^fe1 CD±®<tT@ 
Cl*;h,-e*i7 Is^-tmi- 4 £ v— ;U K^r—X 5 *iwrr 
&Zt{Z£~DX7>T+ZL=*y hA£MtftT&Z£t>*V 
^Z>$><DX&Z>o f LtC0)7>ftaz^hAl:feo 

t. a o> 1/4 a cfcyts^iaw-eia: 

it/dw* 7**01 ott(tr^ci:iCcfcorT>^«i 

v>mzffimtf& o r t c ommommr z>m 2 1* 1 / 4 

AUlTl^ftoTt^o. 

[0 0 14] *^r*fiCC0J:5l3v— 7UK^r— X5CD 

/4 \&TlzUZ>£5\z?Z>Ztlz&'DX. 7 
> 3 fh ^ &£.T &nm%L& is-fr K^r- X 5 COM 
P^<!:T>^«1 (Di/-;UKffl»*»6<7)Ma>l«HA^ 

illcJ:orT>^^^4(-,t^^fitt^A<^#^& 

$ (7) v— ;U K^T — X 5 7 7hA^ 

Sg-T^lCfetcoT. ©4 (a) f4MlM-7^gltrL>ft^ 
v-;u K^r— X5£&fBf ^^raot, v— ;u K^r 
— X 5 <©BBP «b« 1 7 1 (Dis—fr Kffl#(*H 6 (7) 

ra1(C^CTtx^^rBlCD5l^'r^^^^5 4mm (gflJi 
»1 5 7 5MHzCfcW1/3. 5A) (C^ofct 
$0)7>T^fim (7>ft^» <7>JH**1*tt** 

-r^(Dr*fey. i4 (b) iiw>t7$ift(tfc->-;uK^r 

P «« <!: 7 > ^« 1 (D Km»(*H 6«:£Ct 
t^^KFa1<7>^r^^^. ^£:b^K£5Ptt7<Dr B 1Pi 
*<2 4mm (^{l^^tfc 1 5 7 5MH z^r^^L^r 1 /8 

a) ic3&ofci:#<z>7>^«»a)«aa»tts^-rti 

<DX&Z> 0 Z(D£5lZis—)l, h>-X5(Dla5fii<h7 

il^^^^^ 1 /4 AJaT(C^^C<hfZc*:or. Sfi8 
^(O^ti^tet^r*^ Lfc7 >^7"«^^^^ C £ fi<X 
%hl><T>X&Z>o Z(D*\ \£l^%imi£7^Tl-ZL 
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[0015] i30)v- ;u K^T— X 5 (i^fflC0*SW 
i ^2 9. 7 mm. *am<D*IW2 ^26. 7 mmT*£> 

v— ;uk^t-x 5(7)4 smr^PM- 7 *R(t^)-^ir 

cfcoTv-;!/ K*— X5<DBBPJg»£7>:7*51 <7)v- 
yt, Kffl3?f*B 6 a^l/cife C «Kma>ittt'r £ * 

[0 0 16] S5li^^(»te<7)^Sga)®^*^-r^(D 
r*fey. T>^«1 (C^»(7)X;U-7t^— ;U9^fi£Ur 

or. ;u9£&LT7>:/*£i a>±®a)y 

=? > KJBSIttB 2 £ TSCD v-JU KJflVMi 6 £ 

8mm^Ut^Ct»*K, /fx— )V 9 CO 

fcf^ («*5X;U-*-jU9fl!) + i&nBa>E«l) 1*2. 
OmmlUTrfe£CD/><a?£Ll\> *JU— 7ft— 9 Ollg 

ii*£uH&< (ttor±Hi±KSS*tftL^) . x;u- 

[0 0 17] Z<D£olZT>y&l IZXJI,— 7ft— ;i/9? 

RitT7>:7te 1 0>SS0>?7 > KflWW*B 2 1 v— ;u 
3H*B2ir^lzv-^KfflS#H6t,T>^*T4a> 

— /ft— ;U9£R(t£:l>7>:7ffi1 (^3 4x30m 
m) Sffll^T^^J--^ hAlC**LT. IgA<8m 
m^CDyUU— 7ft— JU9£2. 0mmOt'7ft*tfc7 
>^ffi1 (^3 4x3 0mm) Zmi^tzT >^ri~^- 
V hAli. 7>^-#J##2. 5 d B i IfilJi-r^tiCDT* 

[0 0 18] ±IS(7) < fc5l3T>^«1 <D±ffi^TffilC-t 

fci:*ot»***i47>f kas, 02^0 

6<D&5\Z±±/*— 1 4tT*A- 1 BCDfcH^KS**-* 

6 &&fr&tJZt\z&r>X. 7>^J--^ 
hA!c^f^te7Kt±/)<5i«^^^cfc5lcLrfc^o 
[0 0 1 9] 

jj<DKmz7 ^ym^m-t. T^^<o-ys<D^mz 
T>T-*-*TS»y(*it. -ffi*<HQ-r*«tta>v-ji, 



KJfl«{*B <t ODPsKDttM^ &*fc4 c fc Si» Cc fc tfT* 
y-^K^- X<DB8Ptt»<D£«£¥fflf*lt^*& 

[0 0 2 0] *fc»*a2f^«**WI*. v-^h>- 
^<DHn«ti(=«MXIk0»fta)12LT(DnR|-eillA* 

re* ot7 >^fio> v-/u KfflawtBir/>a < £ 1 s*m 
*icft*cfc3i3-r*ct*<-e#4ta)-efcy. u&**m 

#»Ba>BBa>±Wc*Baf*ftS"r*j&SI*<ft<<i:or. 

[002 1 ] *fc»**3IZ«**MI*. v-;uk^- 
X(D^P5ffi^(C^fS]-r^^±lC;ttorT>^«(CX;U- 
7ft-;u££»Rit £ £ #lc#;wu-7ft-;u£ii Lt 7 > 
^«<o-*<o>tffia)y^^Kffl#i*B^lft*a)W-ffia)v 

*<ti-t*«t7^ftfHll«MCt*Tft 
[■■0)MJ|L«IBm 

(a) l*MHL (b) ttffSBtft«. 

r^<7>r*fey. (a) itiEmm. (b) f^^wsia. 
( c ) i±^ffls®@. (a) (e) itmmmx* 

[0 4] (a) , (b) (i^^-Fnr>^^-^i«(7>^^ 

[S5] **^<©sti6a)<fta)B«s*-r»aiar*** 0 
[se] H±<DSii6cD»«icfcit*T>7 L ^ai***"r 

[07] il*fla)7>ft8S$^sas@t'fe 
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3 T>"^lslK 9 — ^ 

5 v— ;u K$— X 



[01] [02] [05] 
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[04] t^6] 




